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In February of 2013, the SeaBridge research team collaborated to produce a research report that examined 
the salient issues associated with fracturing shale. The goal was to develop a template for processing 
information in the coming years as the shale story develops. The hypothesis that we sought to test through 
the research underpinning the report was that shale exploitation uniquely positions the United States as the 
low cost producer of energy among industrialized nations. Corollaries to the hypothesis were: 

1) shale fracturing could drive job growth 
2) manufacturers could migrate production capacity back to the U.S. from overseas 
3) the trade deficit may be poised to shrink or turn to a surplus; and 
4) the dollar may be poised to reverse its persistent decline in value 

The report we published last year was quite favorable regarding the production outlook for both oil and 
natural gas and the implications for the U.S. economy.  Within the year following the completion of that 
report, however, several oil and gas exploration & production companies have made announcements that 
were impressive individually and, collectively, may provide evidence that the full potential of the shale 
opportunity for the U.S. economy may be substantially greater than it was believed to be just one year ago. 

The goal of our follow‐up report was to evaluate the individual announcements by companies such as WPX 
Energy, Whiting Petroleum, Continental Resources, Pioneer Natural Resources, and others to determine if we 
were experiencing corporate hype, or if the shale opportunity had taken a giant step forward.  As noted on 
page 3 of our report, the Energy Information Administration (EIA) produces an annual oil production forecast.  
In 2011, the EIA estimated 2014 oil production would average 5.76 million barrels per day.  By December 
2013, the EIAs 2014 production estimate was revised up to 8.5 million barrels per day.  This represents an 
upward revision of 48% to their oil production forecast in just three years and supports the notion that the 
various announcements by exploration & production companies may be more than hyperbole. 
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Summary 

In February, 2013, the SeaBridge research team collaborated on a report evaluating the potential of the 
U.S. shale fracking phenomenon. Our initial assessment was quite favorable regarding the production 
outlook for both oil and natural gas and the implications for the U.S. economy. In the past year, however, 
several positive announcements by oil & gas producers led us to take another look at the potential of 
America’s energy renaissance. We were surprised and impressed by the dramatic upward revision of 
shale hydrocarbon recoverable resources. 

For natural gas, the Potential Gas Committee (PGC), a nonprofit organization, has doubled the nation’s 
total Technically Recoverable Resources (TRR) from its 2004 assessment largely attributable to shale gas.  
Along with reserve growth, production and consumption outlook of natural gas has dramatically 
brightened.  From Annual Energy Outlook (AEO) 2010 to AEO 2014, the U.S. Energy Information 
Administration (EIA) has dramatically revised up its production and consumption forecasts turning the 
U.S. from an importer to an exporter in merely four years.   

For crude oil, though data for major U.S. shale oil plays remain limited given their early stages of 
development, we are now beginning to see some positive changes in estimates.  As of 2006, the EIA 
estimated the U.S. had technically recoverable crude reserves of 178 billion barrels and as recently as 
2012 the EIA had raised its estimate to 223 billion barrels, or 25% (AEO 2007 and AEO 2013).   The 
revised estimates could prove to be vastly understated.  In the coming years, data from exploration and 
production (E&P) companies could again significantly alter the landscape of the U.S. crude and natural 
gas liquid supply and demand as we have observed in the outlook for gas.  The chart below illustrates this 
point as it shows the 2014 oil production estimate through the years from the EIA.  In its 2011 AEO, the 
EIA estimated 2014 oil production would average 5.76 million b/d.  By December 2013 (AEO 2014 Early 
Release), the EIA’s 2014 production estimate reached 8.5 million b/d.  This represents a 48% increase for 
2014 production estimates in just three years.  Note that the largest revision of 19% occurred over the past 
year which demonstrates the strength in production growth and how it has overwhelmed forecasters.    

 

Source: U.S. EIA, Annual Energy Outlook (AEO) 2014 Early Release, 2013, 2012 and 2011 
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Technology, one of the key contributors to the shale boom, has evolved significantly since our assessment 
last year.  Early development data from E&P companies suggest that perhaps there is significantly more 
oil/gas in place and recoverable due to newly explored resource layers in existing and new fields and 
technology-enabled higher recovery rates.  For example, estimates for the Bakken have evolved from 3.7 
billion barrels of recoverable oil by the United States Geological Survey (USGS) to a potential of 45 
billion barrels by Continental Resources, taking into consideration the additional layers of resources, the 
Three Forks beneath the Bakken, and a higher recovery rate.  For reference, the recovery rate of oil and 
natural gas from conventional reservoirs averages about 35% and 80%, respectively, but the recovery rate 
from shale reservoirs currently averages about 5% and 25%.  Technology has yet to unleash the full 
potential of the shale source rocks which could drive recovery rates higher. 



SeaBridge Investment Advisors 

5 

 

Part I: U.S. Hydrocarbon Potential 

Petroleum and Natural Gas hydrocarbons represent 64% of total energy sources in the U.S in 2012.  
Together, the three major fossil fuels — petroleum, natural gas, and coal, provided 82% of total U.S. 
energy (Annual Energy Outlook 2014).  Recent increases in domestic shale production have reduced U.S. 
energy imports and prompted shifts between the uses of fossil fuels, largely in power generation.  The 
U.S. Energy Information Administration (EIA) estimates that the United States will be the world's top 
producer of petroleum and natural gas hydrocarbons in 2013, surpassing Russia and Saudi Arabia (Figure 
1.1).  Since 2008, Russia and Saudi Arabia each increased their combined hydrocarbon output by about 1 
quadrillion Btu while U.S. petroleum and natural gas production has increased 7 and 3 quadrillion Btu, 
respectively.  Dramatic production growth of petroleum in Texas and North Dakota as well as of natural 
gas from the eastern states has fundamentally changed the picture of U.S. energy supply.  Dry shale gas 
production in the U.S. increased from 0.3 trillion cubic feet (Tcf) in 2000 to 9.6 Tcf in 2012, or 40% of 
U.S. dry natural gas production.  Similarly, U.S. tight oil production increased from 0.2 million barrels 
per day (bpd) in 2000 to 2.2 million bpd in 2012 (Recoverable Shale Oil and Shale Gas Resources: An 
Assessment of 137 Shale Formations in 41 Countries Outside the United States, June, 2013).   

Figure 1.1: the U.S. expected to be largest producer of petroleum and natural gas hydrocarbons in 2013 

 
Source: U.S. Energy Information Administration (EIA) October, 2013 
(http://www.eia.gov/todayinenergy/detail.cfm?id=13251) 
 

Note: Petroleum production includes crude oil, natural gas liquids, condensates, refinery processing gain, and other 
liquids, including biofuels. Barrels per day oil equivalent were calculated using a conversion factor of 1 barrel oil 
equivalent = 5.55 million British thermal units (Btu). 
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In June 2013, the EIA provided an updated assessment of shale resources worldwide based on new 
drilling information and recent shale oil and gas developments in the U.S.  Figure 1.2 shows total 
conventional and unconventional (including shale) recoverable resources by major regions and Figure 1.3 
shows total recoverable resources from shale by the top 10 countries.  According to the EIA in the report, 
“Although the shale resource estimates presented in this report will likely change over time as additional 
information becomes available, it is evident that shale resources that were until recently not included in 
technically recoverable resources constitute a substantial share of overall global technically recoverable 
oil and natural gas resources.” 

Figure 1.2: Natural gas and crude oil total technically recoverable conventional and unconventional 
resources  

 
Source: U.S. EIA, Technically Recoverable Shale Oil and Shale Gas Resources: An Assessment of 137 Shale 
Formations in 41 Countries Outside the United States, June, 2013 
(http://www.eia.gov/analysis/studies/worldshalegas/) 

Figure 1.3: Shale gas and oil total technically recoverable resources 

 

Source: U.S. EIA (see Figure 1.2) 

trillion cubic feet % of total billion barrels % of total
Europe 799 3% 39 1%
Former Soviet Union 4,738 21% 311 9%
North America (including U.S.) 4,312 19% 594 18%

United States 2,431 11% 223 7%
Asia and Pacific 2,883 13% 167 5%
South Asia 470 2% 27 1%
Middle East and North Africa 5,772 25% 1,374 41%
Sub‐Saharan Africa 1,443 6% 203 6%
South America & Caribbean 2,465 11% 644 19%
World total 22,882 100% 3,357 100%

Wet natural gas TRR Crude Oil TRR

TRR: Total  Technically Recoverable Resources  represent the volumes  of oil  and natural  gas  that could be 
produced with current technology, regardless  of oil  and natural  gas  prices  and production costs.

Shale gas Shale oil
trillion cubic feet billion barrels

China 1,115 Russia 75
Argentina 802 U.S. 58
Algeria 707 China 32
U.S. 665 Argentina 27
Canada 573 Libya 26
Mexico 545 Australia 18
Australia 437 Venezuela 13
South Africa 390 Mexico 13
Russia 285 Pakistan 9
Brazil 245 Canada 9
World total 7,299 World total 345
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The EIA projects that U.S. dry natural gas production will outpace domestic consumption and spur net 
exports of natural gas by 2018 (Figure 1.4).  On the liquid fuels side, the EIA projects net imports will 
narrow to 25% of consumption in 2016 from 40% in 2012 (Figure 1.5).  However, net imports are 
projected to widen to 32% by 2040 as domestic production of tight oil begins to decline in 2022.  There 
are various uncertainties resulting in a wide range of potential outcomes including growth in supply and 
reduction in demand due to fuel efficiency and transportation fuel switching to natural gas.   In particular, 
supply growth from tight oil could be vastly underestimated as the major U.S. shale oil resources are still 
in their early stages of development (further discussion in Part III: Shale Oil). 

Figure 1.4: U.S. becomes a net exporter of natural gas in the near future 

 
Source: U.S. EIA, Annual Energy Outlook (AEO) 2014 Early Release 
(http://www.eia.gov/pressroom/presentations/sieminski_12162013.pdf) 

Figure 1.5: U.S. dependence on imported liquids declines in the near term; long-term outlook remains to 
be seen as shale oil development takes off 

 
Source: U.S. EIA, Annual Energy Outlook (AEO) 2014 Early Release 
(http://www.eia.gov/pressroom/presentations/sieminski_12162013.pdf) 
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Part II: Shale Gas 

1. Reserve Evolution 
The development of shale resources in the U.S. has resulted in significant upward revisions of resource 
estimates.  The Potential Gas Committee (PGC) is a nonprofit organization composed of volunteer 
geoscientists and petroleum engineers that has provided biennial assessments of U.S. natural gas total 
Technically Recoverable Resources (TRR) since 1964.   As presented in Figure 2.1, PGC’s 2012 estimate 
has more than doubled its 2004 assessment largely attributable to shale gas.  Dr. John B. Curtis, Professor 
of Geology and Geological Engineering at the Colorado School of Mines and Director of the Potential 
Gas Agency, which provides guidance and technical assistance to the PGC, said “The PGC’s year-end 
2012 assessment reaffirms the Committee’s conviction that abundant, recoverable natural gas resources 
exist within our borders, both onshore and offshore, and in all types of reservoirs—from conventional, 
‘tight’ and shales, to coals.” (http://potentialgas.org/download/pgc-press-release-april-2013.pdf).  
Importantly, technology advancement could continue to add resources as the recovery rate improves.  
While recovery of natural gas in place in conventional reservoirs averages about 80%, recovery in shale 
gas reservoirs currently averages about 25% (EIA). 

Figure 2.1: Total potential gas resource assessments doubled from 2004 to 2012 

 

 
 

Source: Potential Gas Committee April, 2013, EIA and SeaBridge Investment Advisors 
(http://potentialgas.org/download/pgc-press-release-april-2013-slides.pdf) 
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2. Shale Gas Production Growth and Impact 
Growth in shale gas production has more than offset the decline in production from other sources (Figure 
2.2).  The EIA projects a 56% increase in total natural gas production from 2012 through 2040, driven 
largely by growth from shale gas production.  Shale gas represented 34% of total production in 2011, and 
is projected to grow above 50% by 2040 (AEO 2013).  By 2018, the U.S will become a natural gas net 
exporter as imports from Canada decline and exports to Mexico increase. 

Figure 2.2: Shale gas leads U.S. natural gas production growth 

 
Source: U.S. EIA, Annual Energy Outlook (AEO) 2014 Early Release 
(http://www.eia.gov/pressroom/presentations/sieminski_12162013.pdf) 
 

*Note: Unconventional gas includes shale gas from the shale source rocks, tight gas from sandstones with very low 
permeability, and coalbed methane from coal seams. 
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The dramatic growth in shale production is altering U.S. long-term natural gas supply / demand outlook 
(Figure 2.3).  From Annual Energy Outlook (AEO) 2010 to AEO 2014, the EIA has dramatically revised 
up its production and consumption forecasts turning the U.S. from an importer to an exporter in merely 
four years. 

Figure 2.3: A dramatic change in U.S. long-term natural gas supply /demand outlook – from an importer 
to an exporter in a short four years 

 
Source: U.S. EIA, Annual Energy Outlook (AEO) 2014 early release and 2010 
 

The Marcellus shale is one of the richest gas fields in North America and perhaps the most important gas 
resource in the U.S. due to its proximity to customers in eastern urban centers.  It runs an estimated 600 
miles north to south through northern Appalachia, primarily in Pennsylvania, West Virginia, New York, 
and Ohio.  The Marcellus (including the Utica shale which underlies the Marcellus) is estimated to hold 
as much as 500 trillion cubic feet of recoverable natural gas (EIA, Technically Recoverable Shale Oil and 
Shale Gas Resources, Attachment C, Table A-1), equivalent to approximately 20 years of U.S. natural gas 
consumption! 
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Rapid gas production growth in the Marcellus (Figure 2.4) has lowered the spot price of natural gas at the 
TCO Appalachia trading point in recent years.  Henry Hub (Louisiana) is the benchmark for natural gas in 
the U.S.  Natural gas prices in the Mid-Atlantic have traditionally been more expensive than Henry Hub, 
reflecting the transportation costs from the Gulf to the east coast.  However, this relationship began to 
change in 2011.  According to the EIA, forward market prices for natural gas indicate that this production 
growth will continue, driving the price in this region below the benchmark Henry Hub price early next 
year (Figure 2.5).  Moreover, the spread appears to widen into 2015.   

Figure 2.4: Marcellus production and productivity growth – potential yet to be unleashed due to 
infrastructure constraints 

 
Source: U.S. EIA, Drilling Productivity Report, Jan. 2014 (http://www.eia.gov/petroleum/drilling/) 

Figure 2.5: Markets expect Marcellus growth to drive Appalachian natural gas prices below Henry Hub 

 

Source: U.S. EIA, October 2013  (http://www.eia.gov/todayinenergy/detail.cfm?id=13331) 
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Although the Marcellus spans across several states, the growth is mostly from northeastern Pennsylvania, 
which coincides with infrastructure improvements in this region.  Gathering lines and pipeline capacity 
expansions have helped flow more gas to market.  About 60% of the planned expansions of 3.5 Bcf/d 
additional capacities expected to be in service between 2013 and 2015 should be online during this winter 
serving customers in the regions of New York/New Jersey and Mid-Atlantic 
(http://www.eia.gov/todayinenergy/detail.cfm?id=13591).  Utility rates have been on the decline, a much-
welcomed deflation.  In Figure 2.6, for illustration, we listed rate reduction announcements from all four 
gas utilities in New Jersey.  Although the U.S. has an extensive pipeline infrastructure which is one of the 
key factors contributing to rapid shale gas development, certain regions will remain dependent on 
liquefied natural gas (LNG) imports awaiting additional pipelines to be built-out.  For example, the New 
England market would not benefit much from the Marcellus until at least late 2016 when the first 
expansion should be in service flowing north an additional 0.42 Bcf/d of gas.  Forward prices at the 
Algonquin Citygate (New England) trading point for coming winters remain in the range of $11-
$12/MMBtu (http://www.eia.gov/todayinenergy/detail.cfm?id=13591).   
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Figure 2.6: Rate reductions by New Jersey gas companies – a boost to consumer spending power 

 

Oct. 23, 2013 PSE&G 

 PSE&G Cuts Gas Bills by $.35 / therm for Nov. and Dec 
2013 and could save a typical customer $93 depending on 
usage. 

 This is in addition to 9 consecutive decreases for residential 
customers since Jan. 2009 that saves the typical customer 
about $674 per year. 

 Jorge Cardenas, PSE&G vice president of asset management 
and centralized services, said, “Our close proximity to the 
abundance of gas supply in the Marcellus Shale Formation in 
Pennsylvania, plus our transportation and storage capabilities 
and the way we manage our pipeline contracts, enabled us to 
seize this opportunity to once again reduce costs for our 
customers.”    

May 30, 2013 Elizabethtown Gas 

 Filed a petition with the New Jersey Board of Public Utilities 
to lower residential rates by 3.6% this winter. 

 “This country’s abundance of clean-burning, domestically 
produced natural gas has resulted in declining prices over 
time and consequently the proposed reduction in the BGSS 
rate,” said Brian MacLean, vice president of operations for 
Elizabethtown Gas. “We're pleased to pass along these cost-
savings to our customers.” 

May 29, 2013 New Jersey Natural Gas 

 Effective June 1, 2013, decrease by 4.3% for residential and 
small commercial customers. Oct. 4, 2012 New Jersey Board of 

Public Utilities (NJBPU) 

 Bob Hanna, President of the 
NJBPU, said “New Jersey residents 
and businesses continue to reap the 
benefits of low natural gas prices. 
Since 2008, the average residential 
customer’s natural gas bill has 
dropped on average 38%, that’s 
approximately $728 dollars in 
annual savings.” 

Sep. 19, 2013 South Jersey Gas 

 Received approval to reduce rates effective Oct.1, 2013 and 
save customers about 3.2% compared with last year. 

 Jeffrey E. DuBois, president of South Jersey Gas said, “with 
natural gas at a current price advantage of as much as 70 
percent annually compared to other home heating fuels, it’s 
an ideal time for prospective customers to consider making 
the switch.” 

Source: Company reports and NJBPU 
http://nj.gov/bpu/pdf/announcements/2012/20121004g.pdf 
http://www.pseg.com/info/media/newsreleases/2013/2013-10-23.jsp#.Un2KQ50o5ok 
http://www.elizabethtowngas.com/Universal/AboutUs/PressRoom/2013/20130530.aspx 
http://www.njresources.com/news/releases/2013/njng/13-22BGSS-AIP-CIPFiling.asp 
http://www.sjindustries.com/press-release/south-jersey-gas-receives-njbpu-approval-reduce-rates-32 
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Natural gas is also an important fuel in the electricity generation market and has grown market share to 31% 
in 2012 from 17% in 2003 (EIA Electricity Monthly).  In AEO 2013, natural gas-fired plants are 
projected to account for 63% of capacity additions from 2012 to 2040, compared with 31% for 
renewables, 3% for coal, and 3% for nuclear.  The mix of fuel for electricity generation is not uniform 
across the country and varies significantly by region depending on available resources and regional 
market prices.  While the Central and Northern Appalachian Basin coal prices are closer to the Henry Hub 
natural gas price, the Powder River Basic coal is significantly cheaper at $0.5-$0.75 / MMBtu compared 
with the Henry Hub at ~$4 /MMBtu.  Therefore, coal will likely maintain its dominance in markets closer 
to the Powder River Basin coal in the West.  It is important to bear in mind that the competition between 
coal and natural gas to produce electricity is more complex than relative prices.  It involves delivery 
prices and emission costs, the terms of fuel supply contracts, and the workings of fuel markets. 

Amid rising energy prices for manufacturers, natural gas has been an important exception with an average 
price reduction of 36% (Figure 2.7).  According to data from the 2010 Manufacturing Energy 
Consumption Survey (MECS), the impact of lower natural gas prices more than offset price increases in 
other fuels and resulted in an 11% fall in total cost of energy for manufacturers between 2006 and 2010.  
This survey was conducted prior to the Marcellus production ramp up which started in 2010.  Natural gas 
prices have fallen further since then.  

Figure 2.7: Falling natural gas prices – a positive for manufacturers 

 

Source: U.S. EIA Sep. 2013 
(http://www.eia.gov/consumption/manufacturing/reports/2010/ng_cost/?src=Natural-b1) 
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Part III: Shale Oil 

1. Reserve Evolution 
In the United States, the oil shale revolution has caught many by surprise and we are now beginning to 
see dramatic upward revisions to reserve estimates.  As of 2006, the EIA estimated the U.S. had 
technically recoverable crude reserves of 178 billion barrels and as recently as 2012 the EIA had raised its 
estimate to 223 billion barrels, or 25%.    

There is limited comprehensive reserve data available for the U.S. oil shale plays given their early stages 
of development. However, there is data available from E&P companies that indicate the revised EIA 
reserve estimates may prove to be vastly understated.   This is due to a number of factors including newly 
explored oil rich layers, which previously were considered uneconomical for development and new 
technologies that are driving significant gains in well productivity and ultimate oil recovery rates.     

For example, Continental Resources, a large U.S. Exploration & Production (E&P) company, estimates 
that the Bakken formation may have up to 45 billion barrels of recoverable crude oil (Figure 3.1).  This is 
more than 12x the 2008 estimate from the United States Geological Survey (USGS) that estimated the 
formation held 3.7 billion barrels of recoverable oil (Assessment of Undiscovered Oil Resources in the 
Devonian-Mississippian Bakken Formation, Williston Basin Province, Montana, and North Dakota, 2008 
– USGS 2008).   

Figure 3.1: Growing Bakken resource assessment due to Three Forks and higher recovery rates 

Source: Continental Resources January, 2014 
(http://investors.clr.com/phoenix.zhtml?c=197380&p=irol-presentations) 
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Another example is found in the Permian basin.  Pioneer Natural Resources, a U.S. E&P company, 
estimates that the Spraberry / Wolfcamp formation located in Texas is the second largest oil field ever 
discovered second only to the Ghawar field in Saudi Arabia.  The company estimates that the field could 
hold 50 billion barrels of recoverable oil (Figure 3.2).  For reference, in 2007, the USGS estimated the 
entire Permian basin to have 2.7 billion barrels of recoverable oil (Assessment of Remaining Recoverable 
Oil in Selected Major Oil Fields of the Permian Basin, Texas and New Mexico – USGS 2007).   

Figure 3.2: Spraberry / Wolfcamp – the second largest oil field worldwide 

 

Source: Pioneer Natural Resources Investor Presentation January, 2014 
(http://investors.pxd.com/phoenix.zhtml?c=90959&p=irol-presentations) 

These examples give a sense of how staggering the figures could be once these different formations are 
more fully developed and better understood.  The Bakken and Permian combined could hold more than 
100 billion barrels of recoverable oil, which is enough oil to meet U.S. demand for almost 15 years based 
on 2012 actual liquids demand of 6.8 billion barrels of oil.  For reference, the EIA’s most recent estimate 
of the U.S.’s technically recoverable shale oil resources was 58 billion barrels (Figure 1.3).   
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2. Shale Oil Production Growth and Impact  
The U.S. is producing more oil than it has been in almost a generation.  In December 2013, oil production 
grew 17% year over year reaching 8.0 million b/d, the highest level since 1988 (Figure 3.3).  This 
represents a 57% increase from December 2008 production.  The shale oil boom has driven this strong 
production growth almost entirely.  According to the EIA, over 90% of U.S. oil production growth in 
2011-2012 came from shale development (Figure 3.4).  Just four resource plays account for this growth 
including the Bakken, Eagle Ford, Permian, and Niobrara as indicated in the Drilling Productivity Report 
by the EIA. 

Figure 3.3: U.S. crude oil production returned to 1990’s level  

  
Source: EIA (http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MCRFPUS2&f=M)  
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Figure 3.4: Shale oil leads U.S. crude oil production growth  

 
Source: U.S. EIA, Annual Energy Outlook 2014 Early Release 
(http://www.eia.gov/pressroom/presentations/sieminski_12162013.pdf) 

The recent momentum in production growth has lead many experts to revise production estimates as 
production has come online much stronger and faster than anticipated.  In the EIA’s 2011 Annual Energy 
Outlook, its 2014 estimate for domestic oil production was 5.76 million b/d and in its most recent Short 
Term Annual Outlook, the 2014 production estimate was raised to 8.5 million b/d, representing a 48% 
revision.  Another example of the dramatic revisions to production estimates comes from OPEC.  In their 
2011 World Oil Outlook, OPEC estimated that 2014 U.S. oil & natural gas liquids production would 
average 7.4 million b/d and in their 2013 World Oil Outlook this estimate was raised to 10.1 million b/d, 
representing a 36% increase.   
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The long-term impact the shale oil boom will have on the U.S. is unknown but the near term effects have 
been substantial. There has been a significant impact on the U.S.’s crude oil trade balance.  After imports 
peaked at 60% of domestic demand in 2005, import volumes continued to fall comprising a lower and 
lower percentage of the U.S.’s total hydrocarbon demand (Figure 3.5).  In 2013, according to the EIA 
estimates, net imports will average 6.2 million b/d or 33% of total demand.   This puts the U.S. on track to 
have the lowest import reliance as a percentage of total demand since 1986 (27 years). 

Figure 3.5: U.S. liquids net imports continue to decline   

 
Source: U.S. Energy Information Administration up to 2013 
 

In the near-term, falling import volumes should continue to have a positive impact on domestic economic 
growth as they become less of a drag on the economy.  In 2012, crude oil imports (net) subtracted 1.9% 
from GDP growth. In nominal terms, the trade deficit at $535 billion or 3.4% of GDP is the largest in the 
world. In 2012, the energy import bill (net) at $295 billion comprised 55% of the trade deficit.  According 
to the EIA, the crude import bill may fall $100 billion or >1/3 by 2015 as net crude imports as a share of 
product supplied falls from over 40% in 2012 to 27% in 2015.   

A fall in oil imports due to rising domestic production not only would benefit the U.S. economy but also 
improve the country’s national security.   Over the years, the country’s high dependence on foreign oil 
has left the U.S. defenseless to external supply shocks and its domestic economy vulnerable.  The worst 
instance, in recent history, was the supply shock of 1973 that some believe began the crippling 
inflationary period of the late 1970’s and early 1980’s.   As the U.S. marches toward energy 
independence and higher economic prosperity, it could be the shale oil boom that is credited as the 
catalyst.    
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Part IV: Technology Evolution 

Currently, unconventional gas (shale gas, tight gas from sandstones and coalbed methane gas) accounts 
for 65% of U.S. natural gas production and is projected to grow to 79% by 2040.  Clearly, “the 
unconventional has become the conventional!” (U.S. Department of Energy, 
http://www.netl.doe.gov/technologies/oil-gas/publications/brochures/shale-gas-primer-update-2013.pdf).   
As we’ve discussed in our prior research, various enabling conditions have contributed to the rapid shale 
resource development in the U.S. including an ample resource base, private mineral rights, the presence 
of small independent energy companies, adequate infrastructure, efficient capital markets, sufficient 
technical expertise, favorable topography and areas of population density for drilling, and an adequate 
water supply.  Below, we provide updates on technology evolution and its potential impact on shale 
resource estimates and production economics. 

To begin, it is important to understand that, as the EIA explained, 1) estimates of TRR (Technically 
Recoverable Resources) are highly uncertain, particularly in emerging resource bases where few wells are 
drilled; 2) early estimates tend to vary and shift significantly over time as new geological information is 
gained through additional drilling, as long-term productivity is clarified for existing wells, and as the 
production of new wells increase with technology improvements and better management practices.  The 
uncertainty of TRR estimates could be reflected in the wide range of estimates for the U.S. shale gas 
resources from the EIA, ARI (Figure 4.1) and PGC (Figure 2.1).  But it is important to note that PGC’s 
estimates have been growing rapidly as more drilling occurred over the past years. 

Figure 4.1: U.S. shale gas total technically recoverable resources (Tcf) estimates 

 
Source: U.S. EIA, Assumptions to AEO 2013 (http://www.eia.gov/forecasts/aeo/assumptions/) and Technically 
Recoverable Shale Oil and Shale Gas Resources (see Figure 1.2) 

 

 

 

  

2013 EIA AEO 664 Advanced Resources International (ARI) 1,161
Northeast 266 Northeast (Marcellus/Utica/Other) 509
Gulf Coast 176 Gulf Coast (Eagle Ford / Barnett / Permian) 225
Midcontinent 78 Midcontinent (Woodford / Antrim / New Albany) 84
Southwest 93 Southeast (Haynesville / Bossier / Fayetteville) 266

Rocky Mountain
40

Rocky Mountain / Great Plains (Niobrara / Lewis / Bakken Three Forks)
77

West Coast 13
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The Technically Recoverable Resource (TRR) is derived by first estimating the volume of in-place 
resources for a prospective formation within a basin, and then factoring in the formation’s success factor 
and recovery factor (Figure 4.2).  The success factor represents the probability that a portion of the 
formation is expected to have attractive resource flow rates. The recovery factor takes into consideration 
the capability of current technology to produce resource from formations with similar geophysical 
characteristics, and for now averaged about 5% for shale oil and 25% for shale gas in the U.S. 

Figure 4.2: Formula to derive resource estimates for illustration 

Risked, technically recoverable shale oil / gas resources =  

     Original oil / gas in-place (total volume of oil /gas present in a subsurface accumulation) 

X   Success factor (the probability that a formation is expected to produce oil / gas)  

X   Recovery Factor (U.S. average 5% for oil and 25% for gas based on current technology) 

Source: U.S. EIA, Technically Recoverable Shale Oil and Shale Gas Resources (see Figure 1.2) 

It is widely acknowledged that the marriage of horizontal drilling and hydraulic fracturing created the 
shale boom in the U.S.  The oil and gas industry have since continued to develop new technology to 
improve drilling and completion productivity, including pad drilling, longer laterals, denser spacing, 
multistage fracturing, development of more conductive proppants and optimization of the perforation and 
fracturing process.   Technology progress tends to complicate estimated ultimate recovery (EUR, defined 
as those quantities which are estimated, on a given date, to be potentially recoverable from an 
accumulation, plus those quantities already produced there-from) assessments because technology 
improves initial well production rates and possibly their long-term EURs.  Profiles of the older wells used 
to estimate EUR may not represent future well productivity.  Hence, with the advancement of technology, 
we could see improved resource estimates and better well economics over time.  Below we provide some 
examples on technology development and associated economic impact. 

1. Pad Drilling and Longer Laterals 
Pad drilling allows rig operators to drill groups of wells more efficiently.  A drilling pad is a location 
which houses the wellheads for a number of horizontally drilled wells in different directions.  In Figure 
4.3, each of the four drilling pads hosts six horizontal wells covering a significant area of underground 
resources.  Instead of relocating the rig to another well location which requires disassembling and 
reassembling the rig, operators can now drill multiple wells from the same pad by lifting the constructed 
rig and moving a few yards using hydraulic walking or skidding system.  This new technique saves time 
and money as well as reduces the overall surface footprint.  More recently, pad-to-pad move, another 
innovation, allows operators to transport a fully-assembled drilling rig between drill sites.  Producers may 
find it more cost effective to build a road between two pads and transport the rig intact rather than 
disassembling and reassembling the rig.  Drilling laterals are getting longer providing more resource 
access points.  In Figure 4.4, Southwestern Energy has nearly doubled the horizontal length in the 
Fayetteville Shale, located on the Arkansas side of the Arkoma Basin, since 2007. 
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Figure 4.3: Productivity gains through pad drilling 

 

Source: U.S. EIA (http://www.eia.gov/todayinenergy/detail.cfm?id=7910) 

 

Figure 4.4: Southwestern Energy – productivity gains in the Fayetteville Shale 

 
Source: Southwestern Energy Investor Presentation January 2014 
(http://www.swn.com/investors/LIP/latestinvestorpresentation.pdf) 
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2. Downspacing Opportunities 
Aside from increasing well productivity to drive the recovery factor higher, the other major factor pushing 
overall recovery rates higher is the downspacing opportunity.   It is standard in the oil industry to speak in 
terms of spacing units or “sections”.  In the Bakken formation, a spacing unit represents 1,280-acre plots 
that are 2 miles long and 1 mile wide. (i.e. 2 square miles).  In the early stages of the Bakken shale 
development, companies were drilling 2 wells per “section” implying 640 acre spacing (1280/2), so if you 
had a 100,000 acre position you could have up to 156 possible drill locations (100,000/640).  If each well 
had an average estimated ultimate recovery (EUR) (i.e. cumulative production over life of well) of 
300,000 barrels of oil then the company would have up to 46.8 million barrels of recoverable oil reserves 
(300,000 barrels/well * 156 wells).   

Continental Resources, a large Bakken Exploration & Production (E&P) company, now assumes 320 acre 
spacing, or 4 wells per section, in its base plan for Bakken acreage development.  Recently, the company 
announced it had begun testing 160 acre spacing, or 8 wells per section downspacing (Figure 4.5).  

Figure 4.5: Bakken Example of 320 acre (4 wells/section) & 160 acre (8 wells/section) spacing  

 

Source: Continental Resources January 2014 Investor Presentation (http://phx.corporate-
ir.net/External.File?item=UGFyZW50SUQ9NTI4NTk0fENoaWxkSUQ9MjE2MjIwfFR5cGU9MQ==&t=1) 
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The main risk to the downspacing opportunity is well interference due to the fact that as wells are drilled 
closer together they may “interfere” with one another reducing average well production levels.    
According to a recent study, in the Bakken, well interference appears to be limited, and at 8 wells per 
section, the average per well EUR may be 70% of a 1 well per section average EUR (Figure 4.6).   

Figure 4.6: Well Count Effect on EURs 

 

Source: Continental Resources October 2012 Investor Presentation 
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The downspacing opportunity is not just limited to the Bakken formation.   E&P companies are testing 
downspacing limits in every major U.S. tight oil play.   In the Niobrara, Noble Energy has confirmed well 
spacing at 16 wells per section and is now testing up to 24 & 32 wells per section (Figure 4.7).   

Figure 4.7: Niobrara Example of 80 acre (16 wells/section) and 53 acre (24 wells/section) spacing 

 
Source: Noble Energy December 2013 Investor Day Presentation 
* The revision in original oil in place (OOIP) above is due to additional core sample analysis and is unrelated to the 
downspacing opportunity. 
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The downspaced test wells at 40 acres (32 wells/section) spacing are performing in line with 80 acre (16 
wells/section) spaced wells supporting management’s contention that there is little if any well interference 
(Figure 4.8). 

Figure 4.8: Example of Cumulative Production and Average daily production rates of 40 acre (24 wells / 
section) spaced and 80 acre (16 wells / section) spaced wells 

 

Source: Noble Energy December 2013 Investor Day Presentation 
 

The significant improvements in well productivity combined with the downspacing opportunity are 
driving and could drive recovery factors higher and ultimately may lead to large revisions in the U.S.’s 
recoverable oil reserve estimates.   
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3. Well Completion Process Optimization 
After wells are drilled, cased and cemented in place, the well completion process involves perforating the 
well casing in the horizontal portion of the well and fracturing the rock with high pressure fluid and 
proppants to keep the fracture open and allow gas and oil to flow into the well.  There are two main 
technologies used to complete the wells, Plug & Perf and Sliding Sleeve (Figure 4.9).  The Sliding Sleeve 
technique is faster, but is typically limited to ~20 stages and 1 opening per stage.  In comparison, the Plug 
& Perf technique is slower due to repetitive perforating and stimulation phases to each stage.  However, 
Plug & Perf allows multiple perf ports per stage and unlimited number of stages.  More ports and stages 
mean more entry points and greater resource flow.  According to the Society of Petroleum Engineers, 
Plug & Perf is used in 100% of gas shale completions and ~70% of shale oil completions while Sliding 
Sleeve is used in the remaining 30% shale oil completions.  Some operators use a combination of the two 
techniques on the same well, called a hybrid frac, allowing the operators to increase the number of stages 
and reduce time.  Proppants, an additive to the fracturing fluid, have also evolved from plain sands to 
manufactured ceramics and resin-coated versions to enhance conductivity.   

Figure 4.9: Whiting Petroleum Corporation – Sliding Sleeve vs. Plug & Perf with cemented liner 

 

Source: Whiting Petroleum January 2014 Presentation  
( http://www.whiting.com/investor-relations/presentations-and-media-events/) 
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Whiting Petroleum Corporation, a U.S. E&P with large acreage positions in the Bakken & Niobrara 
formations, has released detailed well performance data evidencing the significant productivity advantage 
of the Plug & Perf technique combined with a cemented liner over other completion techniques.   Wells 
completed using this advanced technique on average had 64% higher 24-Hour Initial production rates  
than the wells completed using the more traditional sliding sleeve technique (Figure 4.10).   Another 
positive for this new technique is that it does not cost more than the alternatives.   

Figure 4.10: Significantly well performance improvement of Plug & Perf with cemented liner vs. Sliding 
Sleeve Completion technique in the Bakken 

 
* AFE = Authorized Final Expenditure or Well Cost  
Source: Whiting Petroleum January 2014 Presentation  
( http://www.whiting.com/investor-relations/presentations-and-media-events/) 
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Importantly, given the complexity of underground geology, there are no uniform development recipes.  In 
different basins and locations, operators have been attempting variations of multilateral completions 
including cemented liners, open-hole completions, noncemented liners with and without positive annular 
isolation, and frac stages and spacing.  Production costs will likely continue to decline as operators 
advance further down the learning curve.   Efficiency gains have been widely reported by many 
companies in the industry.  Here, we provide two examples, Southwestern Energy and Cabot Oil and Gas, 
for illustration purposes.  Since 2007, Southwestern Energy has reduced days to drill by 66% and well 
cost by 21% in Fayetteville (Figure 4.4).  In the Marcellus, Southwestern has experienced higher potential 
recovery from 4 to 16 Bcf/well by increasing frac stages (Southwestern November 2013 Update).  In 
Figure 4.11, Cabot Oil and Gas presented similar performance improvement in the Marcellus Shale. 
Longer laterals and greater numbers of stages led to greater initial production, 30-day rate, and EUR.  
Cabot also isolated the direct impact from reducing cluster spacing from 400 feet to 200 feet on EUR:  an 
improvement of 54% (from 2.4 Bcf to 3.7 Bcf per 1,000 of lateral).  Operating efficiencies continue to 
improve as exemplified by a 54% decrease in drilling days (from 26 days in 2010 to 14 days YTD 2013) 
and a 45% decrease in completion cost per stage (from $165,000 in 2010 to <$90,000 YTD 2013).  Even 
at a very low gas price of $3.00, the Marcellus economics for Cabot is rather attractive with a typical well 
IRR ranging from 70% to 80%.  

Figure 4.11: Cabot Oil and Gas Corporation – performance improvement in the Marcellus Shale 

 
Source: Cabot Oil and Gas Corporation, Johnson Rice 2013 Energy Conference  
(http://phx.corporate-ir.net/phoenix.zhtml?c=116492&p=irol-calendar) 
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4. Tracking Drilling Productivity 
Drilling productivity has begun to attract serious interests given the potential to significantly enhance 
recoverable resource and well economics.  Recently, the EIA started to publish drilling productivity on a 
monthly basis covering six regions, Bakken, Eagle Ford, Haynesville, Marcellus, Niobrara, and Permian.  
These six regions accounted for nearly 90% of domestic oil production growth and virtually all domestic 
natural gas production growth during 2011-12.  New-well productivity across these regions are just 
getting better (Figure 4.12).  In the years ahead, we could see additional upsides from several stacked 
resource development opportunities such as the Three Forks underlying the Bakken, the Utica underlying 
the Marcellus, and the Wolfcamp underlying the Spraberry. 

Figure 4.12: Year-over-year increases in new-well production per rig across major regions  

 

 

Source: U.S. EIA, Drilling Productivity Report, Jan. 2014 (http://www.eia.gov/petroleum/drilling/) 
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Part V: The Niobrara Beast – How Technology Breathes Life into Old Fields 

Less well-known, but perhaps equally exciting, technology advancements are reviving old fields such as 
those in the Piceance Basin, where a greater percentage of the natural gas in place could be recovered and 
where the development of emerging shale formations (Niobrara and Mancos) could add significant 
upsides. 

The Piceance Basin, located in northwestern Colorado, contains five of the top fifty natural gas fields in 
the U.S.  It has historically been developed using directional drilling techniques to unlock gas trapped in 
tight sand lenses in the Williams Fork formation.  Hydraulic fracturing has been used to stimulate the 
reservoir in order to maximize producing rates and recovery of natural gas reserves.  Early results from 
horizontal wells drilled by Encana into the Niobrara Shale, a deeper formation than the Williams Fork, 
showed promise.  More recently, WPX Energy found a big sweet spot where it drilled a whopper (Figure 
5.1).   

Figure 5.1: The Niobrara Beast 

Source: WPX Energy Sept. 2013 (https://wpx-extranet-media.s3.amazonaws.com/1289/barclays-2013-
ceo-conference-final_without_notes.pdf) 
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The well produced a high initial production rate of 16 MMcf/d and was choked back to optimize reservoir 
performance and ensure maximum resource recovery.    “It’s probably one of the biggest wells seen in the 
Rockies,” Steve Sonnenberg, professor of petroleum geology at Colorado School of Mines, Denver, said, 
“It was nicknamed The Beast.” (Explorer, June, 2013, American Association of Petroleum Geologists, 
http://www.aapg.org/explorer/2013/06jun/06explorer13.pdf).  In its first four to five months, this 
discovery well produced what one of WPX’s typical Williams Fork wells in the Piceance does in 25 to 30 
years.  The return profile could be highly attractive given the fast payback, depending on the costs.  This 
is the first horizontal well WPX drilled in Niobrara.  In the process, WPX learned more about the unique 
rock properties, temperature and pressure of the reservoir.  Such learning should enable reservoir 
performance optimization and well cost reduction in the future.  Four additional wells are planned for 
2013 with the second well results announced in October.  This second Niobrara well, located 3 miles 
southeast of the first well, is at its shallowest on WPX’s Piceance Valley acreage and could coincide with 
the lowest reservoir pressures as the company believes.  The well came online stronger than expected 
posting an initial rate of 11.8 mcf/d, the second best Niobrara well on record.  WPX is drilling a third well 
2,000 feet west of the first well and has already reduced drilling times by 43% from 92 days to 52 days, 
which should translate into lower costs (http://www.wpxenergy.com/news-media/press-
releases/2013/1028_wpx-energy-reports-progress-on-delineating-niobrara-discovery.aspx).   

In today’s low natural gas environment, many operators have shifted resources to liquid rich areas. WPX 
used to run 25 rigs in western Colorado, but runs only 7 now even after adding 2 due to remarkable 
results from the Niobrara.  In late 2010, the company acquired leasehold positions in the Bakken and 
currently operated 4 rigs exploring oil.  “We believe a resurgence will take place in the Rockies in terms 
of opportunities out there in the right price environment”, WPX media spokesman Kelly Swan 
pragmatically said. “The resource is there; it will just take the right price to go after it a little bit more full 
bore.”  (Explorer, June, 2013, American Association of Petroleum Geologists) The company estimated 
that additional resource potential in the Piceance could be 20 to 30 Tcfe, more than double its current 
estimated 3P (Proved plus Probable plus Possible) reserves. 
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Part VI: Anti‐Fracking Movement Risk 

Along with the advancement of shale development, more U.S. communities are being affected by oil and 
gas drilling activities and becoming concerned about the associated health and safety effects.  The 
alignment of interests among stakeholders including property owners, local residents, environmental 
interest groups, political associations and municipal/state governments is not always smooth. This 
presents a potential risk to shale development in certain regions.  Figure 6.1 lists the current status of state 
regulations on fracking as a response to recent shale development activities. 

Hydraulic fracturing, commonly known as fracking, is a process to extract oil and gas by injecting 
fracturing fluids into the target shale formation at a high pressure thus inducing a network of fractures 
through which oil and gas can flow to the wellbore.  These deeply injected fracturing fluids several 
thousand feet below freshwater aquifers are highly unlikely to migrate into groundwater.  However, as 
with all industrial processes, if not properly managed, poor operating practices in the oil and gas industry 
could result in air, water and soil contamination due to leaks and spills of process and waste materials.  
Understandably, in densely populated urban areas, adjacent oil and gas drilling activities are undesirable 
given the potential grave consequences of a man-made or natural disaster. 

Fortunately, the two best shale oil formations (Bakken in North Dakota and Eagle Ford in Texas) 
discovered to date are located in relatively sparsely populated areas.  In fact, the population in North 
Dakota has grown twice as fast as the national average over the past two year as the oil boom attracts 
more workers to the state.  The Marcellus formation stretches across several northeastern states.  
Regulations on fracking have been in place for Pennsylvania and Ohio enabling permitting and drilling 
activities but remain unknown in New York prohibiting further development.  Although five years have 
passed since the New York State Department of Environmental Conservation was first directed to 
evaluate the potential adverse environmental effects of fracking, the regulatory timeline remains unknown.  
A recent article surfaced that perhaps the geology rather than the health impact best explains New York’s 
inaction (http://www.dcbureau.org/201310289248/natural-resources-news-service/new-york-shale-play-
gets-major-downgrade.html).  Upon review of publicly available drilling data in Pennsylvania counties 
that border New York, three retired professionals, an engineer, a Mobil executive and a geologist, think 
the New York portion of the Marcellus is relatively shallow and thin compared with Pennsylvania.  They 
argue that in the governor’s cost-benefit analysis, meager potential economic gains from drilling are not 
worth the environmental and political risk.  Perhaps at the current market price of natural gas, little 
development would happen even if the state were not in moratorium.  However, without actual drilling 
data, landowners are not swayed and argued that factors beyond depth and thickness influence well 
success.  Apparently, more data is needed to swing New York either way, although a moratorium 
certainly does not help. 

Colorado is the home of the emerging Niobrara shale formation, which is situated in northeastern 
Colorado and parts of adjacent Wyoming, Nebraska, and Kansas.  Primarily an oil formation, the 
Niobrara is in the Denver-Julesburg (DJ) Basin, which has long been a major oil and gas province.  
According to the EIA, Colorado ranked number nine in crude oil production and number five in natural 
gas production.  From 2007 to 2012, crude oil production in Colorado rose 89% and marketed natural gas 
production rose 35% (EIA).  Citizen activism in Colorado against fracking has gained media attention.  
During the past year, several communities in Colorado (Longmont, Boulder, Fort Collins, Lafayette, and 
Broomfield) near the emerging Niobrara formation have subsequently voted for a ban or moratorium on 
oil and gas drilling within the city limits.  The state court has yet to answer the key question: can cities 
create a ban on fracking using the “home-rule city” authority or does the state have the ultimate right to 
regulate oil and gas extraction so that consistent rules exist throughout the state? 
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Figure 6.1: Status of state fracking regulations 

State Formation Regulatory Actions 
Pennsylvania Marcellus / 

Utica 
• Feb. 2012: Governor Corbett signed Act 13 into law which addresses 

concerns arose from Marcellus development including chemical disclosure, 
water testing, new containment requirements, and record keeping for waste 
transportation. 

• Sept. 2013: independent peer review found the regulatory program to be 
proficient and ready to address the increase in oil and gas operations in 
Pennsylvania. 

Ohio Marcellus / 
Utica 

• Jun. 2012: Governor Kasich signed into law an energy bill introducing new 
requirements on fracking including chemical disclosures, water testing, and 
waste reporting. 

Illinois New 
Albany 

• Jun. 2013: Governor Pat Quinn signed the fracking Regulatory Act into law. 
• The first permits for fracking could be issued in early 2014.  

California Monterey • Sept. 2013: Governor Jerry Brown signed into law a bill regulating fracking, 
which will be allowed until regulations are finalized. 

• Regulations will be informed by a comprehensive independent scientific 
study by Jan. 2015 on fracking risks conducted by the Secretary of the 
Natural Resources Agency.   

• Division of Oil, Gas & Geothermal Resources will conduct a state-wide 
environmental impact report pursuant to the California Environmental 
Quality Act by Jul. 2015. 

Colorado* Niobrara • Longmont, Broomfield, Boulder, Fort Collins and Lafayette ban or put a 
moratorium on fracking for five years. 

• Question to the state authority: should cities be allowed to ban fracking? 
New York Marcellus / 

Utica 
• De facto moratorium since 2008 pending regulations. 
• New York State Department of Environmental conservation has yet to 

complete the State Environmental Quality Review Act review when it was 
first directed to address fracking. 

Massachusetts Hartford • USGS 2012 study identified the Hartford Basin is believed to contain “tight 
gas sandstone”, which could yield natural gas.  Geologists concluded that it 
was unlikely any commercial drilling would occur. 

• A push to ban fracking. 
New Jersey Unknown • 2011: the New Jersey legislature passed a bill which would have permanently 

banned fracking in the State.  Governor Christie vetoed the bill and called for 
a one-year moratorium for “more study”.  The Moratorium expired in Jan. 
2013. 

• NJ Petroleum Council: “The state geologist in New Jersey has said there’s 
maybe some potential, decades down the line, but right now, it’s not 
economically viable, as far as our companies are concerned." 

Vermont Unknown • No known resources that could be tapped by fracking. 
• May 2012: first state to ban fracking. 

Source: Hiscock & Barclay, LLP, Shale Development in New York: A Regulatory Update and Comparison with 
Neighboring States, Yvonne E. Hennessey, October 2013 (http://hblaw.com/blog/energymatters/wp-
content/uploads/2013/10/AEHS-Presentation-10-24-13.pdf);  
*Jurist, supported by University of Pittsburgh School of Law (http://jurist.org/dateline/2013/02/samantha-peaslee-
home-rule-fracking.php) 
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rbraswell@seabridge.com 
1.404.633.3621 
 
Suzanne Colon 
scolon@seabridge.com 
1.413.325.8532 

	

	
	

Client Service and Compliance 

Rose Ann DeHaven 
rdehaven@seabridge.com 
1.908.273.5085 ext. 207 
 
Nicole Goberman 
ngoberman@seabridge.com 
1.908.273.5085 ext. 214 
 
May Louie 
mlouie@seabridge.com 
1.908.273.5085 ext. 215 

 
 
 
 
 

Elyse DeBona 
edebona@seabridge.com 
1.908.273.5085 ext. 211 
 
Maria Farinhas 
mfarinhas@seabridge.com 
1.908.273.5085 ext. 229 

 

450 Springfield Avenue, Suite 301 • Summit, NJ 07901-2610 
Tel: 1.908.273.5085  Fax: 1.908.273.6297 




